
15.9. 1968 Specialia 895 

I n  v i v o  a n d  in  v i t r o  D e i o d i n a t i o n  of  S i l v e r  I o d i d e  

Si lver  iodide  is t h e  m o s t  w a t e r - i n s o l u b l e  sa l t  k n o w n  
(0.03 rag/l)  a n d  shows  a r e m a r k a b l e  r e s i s t ance  t o  a 
c h e m i c a l  a t t a c k .  As m o s t  of t h e  s i lver  salts ,  i t  is d a r k e n e d  
b y  t h e  UV- l igh t  in  a p h o t o c h e m i c a l  r eac t i on  w h i c h  
releases iod ineL  I n  sp i te  of i t s  chemica l  s t a b i l i t y  th i s  
c o m p o u n d  is r ead i ly  b r o k e n  d o w n  in p resence  of .o rgan ic  
t issues.  

Th i s  e x p e r i m e n t a l  work  h a s  been  p e r f o r m e d  to  s t u d y  
t h e  d e i o d i n a t i o n  in  vivo,  as well  as in  v i t ro ,  of p a r t i c u l a t e  
l~XI-labeUed s i lver  iodide.  T h e  r a d i o a c t i v e  m a t e r i a l  was  
p r e p a r e d  as  fol lows:  2 ml  of 0 . 0 1 M  N a m I  were  p rec ip i :  
t a r e d  w i t h  0.2 ml  of 0 . 1 M  A g N O  v I m m e d i a t e l y  a f t e r  t h e  
p r ec ip i t a t i on ,  0.5 ml  of  10% ge la t in  so lu t ion  was  added ,  
a n d  a f t e r  h e a t i n g  for  5 m i n  in  a bo i l ing  w a t e r - b a t h  i t  was  
cen t r i f uged  a t  2000 r p m  d u r i n g  2 min .  T h e  col loidal  
pa r t i c les  w h i c h  m u s t  be  d i scarded ,  a re  b r o u g h t  in sus- 
pens ion  b y  t h e  gela t in .  Af t e r  w as h i ng  t he  p r e c i p i t a t e  
3 t imes  w i t h  dis t i l led w a t e r  a n d  r e p e a t i n g  t he  cen t r i fuga-  
t i on  u n d e r  t h e  s a m e  cond i t ions ,  t h e  s e d i m e n t  was  re- 
s u s p e n d e d  in 0.5 ml  of 10% gela t in .  F ina l ly ,  i t  was  
d i lu t ed  to  20 ml  w i t h  saline.  T h e  s i lver  iodide  p r e p a r e d  in  
t h i s  way  h a s  a pa r t i c le  size r a n g e  f rom 0.4-1.5  #. 

Y o u n g  a lb ino  mice  (15-20 g) were  i n j ec t ed  i n t o  t h e  
ta i l  ve in  w i t h  0.2 m l  of Ag13q suspens ion  (0.23 m g  A g I / m l  
a n d  10 /,C xsXI/mt). G r o u p s  of 3 a n i m a l s  were  sacr i f iced 
a t  d i f f e ren t  i n t e rva l s .  Af t e r  ev i sce ra t ion ,  t h e  rad io-  
a c t i v i t y  in l iver,  s t o m a c h  a n d  t h y r o i d  was  c o u n t e d  w i t h  

we l l - type  sc in t i l lomete r .  A s imi la r  e x p e r i m e n t  was  
ca r r ied  o u t  us ing  s i lver  iodide labe l led  w i t h  n°Ag.  Th i s  
ma te r i a l  was  p r e p a r e d  us ing  t he  s ame  t echn ique ,  b u t  w i t h  
r a d i o a c t i v e  s i lver  n i t r a t e  (n°AgNO3). Tab le  I shows t he  
resu l t s  of b o t h  e x p e r i m e n t s ,  as t he  m e a n  va lue  of t he  
r a d i o a c t i v i t y  in  3 a n i m a l s ;  10 min,  30 rain,  1 h,  3 h,  6 h 
a n d  24 h a f t e r  t h e  i.v. i n j ec t i on  of t h e  r a d i o c o m p o u n d .  

A n  in v i t r o  a s say  was  p e r f o r m e d  to  s t u d y  t h e  s t a b i l i t y  
of  x3tI-labelled s i lver  iodide.  T h e  t e s t e d  mouse  t i ssues  
were  h o m o g e n i z e d  w i t h  R i n g e r ' s  so lu t ion  to  g ive  a f inal  
t i s sue  c o n c e n t r a t i o n  of a p p r o x i m a t e l y  100 m g / m l  (wet  

weight ) .  2 m l  of h o m o g e n a t e  were  i n c u b a t e d  d u r i n g  3 h 
w i t h  0.3 ml  of Ag l sq .  Th i s  e x p e r i m e n t  was  done  in 
t r ip l ica te .  I n  each  series  a b l a n k  c o n t a i n i n g  t h e  s ame  
a m o u n t  of r a d i o a c t i v e  s i lver  iodide, b u t  w i t h  R inge r ' s  
so lu t ion  i n s t e a d  of h o m o g e n a t e  was i n c u b a t e d  u n d e r  t h e  
same  c o n d i t i o n s  (3 h a t  37 °C). 

In  o rde r  to  t e s t  if a t h e r m o s t a b l e  f ac to r  is r espons ib le  
for t h e  de iod ina t ion ,  a n o t h e r  series of assays  was  car r ied  
ou t  b u t  h e a t i n g  t h e  h o m o g e n a t e  p rev ious ly  t h e  i ncuba -  
t i o n  (10 ra in  a t  80°C). 

Af te r  t h e  i n c u b a t i o n  was  comple ted ,  0.2 ml  of 10% 
h u m a n  se rum a l b u m i n  was a d d e d  to  each  t u b e  a n d  im-  
m e d i a t e l y  p r e c i p i t a t e d  w i t h  2.3 ml  of 10% t r i ch lo race t i c  
ac id  so lu t ion .  T h e  a l b u m i n  is a d d e d  to  e l i m i n a t e  b y  
f loccu la t ion  a n y  s i lver  iod ide  t h a t  cou ld  b e  pep t i zed  
d u r i n g  t he  i n c u b a t i o n .  Af t e r  cen t r i fuga t ion ,  t he  rad io-  
a c t i v i t y  was  c o u n t e d  o n  a n  a l i quo t  of t h e  s u p e r n a t a n t .  
Tab le  I I  shows  t h e  r e su l t s  of these  e x p e r i m e n t s  as t h e  
m e a n  v a l u e  of 3 d e t e r m i n a t i o n s  a n d  as % of r ad io iod ine  
released.  

The  in v ivo  resu l t s  i nd i ca t e  t h a t  a f t e r  6 h a p p r o x i m a t e l y  
83% of t he  rad io iodine ,  h a s  been  e l i m i n a t e d  f rom t h e  
l iver,  b u t  on ly  16% of t he  si lver.  T h e  inc reas ing  rad io-  
a c t i v i t y  in  s t o m a c h  a n d  t h y r o i d  whi le  i t  decreases  in 
l iver,  is a n  i n d i c a t i o n  t h a t  t h e  r ad io iod ine  is se t  f ree  as  
so luble  iodide.  O n  t h e  o t h e r  h a n d ,  t h e  decrease  of rad io-  
s i lver  obse rved  in l iver  a f t e r  24 h (Tab le  I), cou ld  b e  ex-  
p l a ined  b y  i ts  exc re t ion  t h r o u g h  t h e  bi le  ~. 

The  in v i t r o  resu l t s  sugges t  t h a t  a t h e r m o s t a b l e  f ac to r  
is r espons ib le  for t h e  s i lver  iodide b r eak -down .  T h e  differ-  
ences  o b s e r v e d  w i t h  a n d  w i t h o u t  p r ehea t i ng ,  could  b e  
r e l a t ed  more  l ikely to  a surface  ac t ion  d i f ference  (coagula-  
t ion)  t h a n  to  a d e n a t u r a t i o n  b y  hea t ing .  

These  e x p e r i m e n t a l  f ind ings  a re  in a g r e e m e n t  w i th  t h e  
a l r e ady  s tud ied  in  v i t r o  d e i o d i n a t i o n  of t31I-labelled oleic 
ac id  a n d  t r io le in .  I n  t h i s  case,  also was  f o u n d  a h i g h e r  
deha logenaso  c o n c e n t r a t i o n  in l ive r  a n d  b lood  ~. F u r t h e r -  
more ,  i t  seems l ike ly  t h a t  a s imi la r  t h e r m o s t a b l e  f ac to r  is 
r espons ib le  for  t he  d e i o d i n a t i o n  of b o t h  s i lver  iodide a n d  
i o d i n a t e d  o rgan ic  compoundsa .L  

Table I. Distribution of the radioactivity at different times after the 
i.e. injection of n°AgI and AgmI (as % of the injected dose) 

10 rain 30 rain 1 h 3 h 6 h 24 h 

After i.v. injection of Ag~H 

Liver 70 59 51 24 
Stomach 4.2 7.3 8.0 17 
Thyroid 0.9 1.2 2.1 6.3 

After i.v. injection of 11°AgI 

Liver 53 56 54 53 
Stomach 0.2 0,3 0.4 0.4 
Thyroid 0.2 0.3 0.2 0.4 

12 4.1 
6.1 0.2 
6.5 5.8 

Rdsumd. L a  s tab i l i t6  de  l ' iodure  d ' a r g e n t  a 6t6 6 tudi6e  
in r i v e ,  p a r  r a p p o r t  ~ l '61iminat ion  de l ' a r g e n t  e t  du  lode 
rad ioac t i f .  Le  foie semble  r e sponsab le  de la d6s ioda t ion .  
D a n s  le role, au  b o u t  de  6 h,  83% de  l ' iode  es t  el imin6,  
ma i s  s e u l e m e n t  16% de  l ' a rgen t .  Les  exp6r iences  in  v i t r o  
i n d i q u e n t  que  le f a c t e u r  r e sponsab le  de  la  d6s ioda t ion  es t  
t h e r m o s t a b l e  e t  p lus  concen t r6  d a n s  le foie e t  d a n s  le 
sang.  
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Table II. x~tI-iodide released after 3 h oI incubation (as % of the 
lalI as Ag131I incubated) 

Liver Stomach Muscle Blood 

Normal tissue 28 6.8 15 13 
Preheated tissue 18 1.7 10 13 
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